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Figure 8.3 Assumed Distribution of Anchor Location at Top of Monolith
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Figure 8.4. Assumed Distribution of Anchor Inclination
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at the toe (Bye). The criterion of FSis FS> 7 .0.
Note that

M = Mg - M,,

=34377.239 y,,,+ 1369.67E — 3133.595 (kips.ft/ft)

and N’ = 1568.671 Yo + 46.17E - 77.575 (kips/ft) (See Appendix A)

—Taylor’s Series Method:

Resultant X R

E[Xg] = E[ZM] | E[N]
= 2365.4/169.27 = 13.97  (ft)
PC% = 3Xp/B(100) = 3(13.97)(100)/(44.5) = 94.18%

PC% 1s the percentage of the base which is under compression.

0¥ e (34377.239) N’ - (1568.671) ZM

= 73.589
R ’
0Y, N2

0Xp  (1369.67)N’— (46.17) ZM

T = 72 = 4.28

Var(Xg) = [(73.589)(0.0075)1% + [(4.28)((0.14435)?
= 0.3071 + 0.3817 =0.6888
Ox, = 0.8299 Vx. = 5.94%
For normal distribution of Xg:
B,pe = 13.97/0.8299 = 16.83
Bp/s = (13.97-44.5/6)/0.8299 = 7.90
By = (13.97-44.5/4)/0.8299 = 3.43

Bro, = (13.97-44.5/3)/0.8299 = -1.04

Note that the negative value of B, reflects the base is not 100% in compression.
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FS

E[FS] = E[Mg] |IE[M,] = 6087.33/3721.92 = 1.6355

——a—FS I 34377.239 = 09364
J P Mo
3 g (11800833) (1-sing, ) Mo—Mp) _
aY.’saﬂ " | M% it
(-1180.0833) Y. ., cosd_ ., (M, —Mp)
2 F5 = e RGN
¢Sa£! MO
1369.67) M
Q%FS e 2) R = 0.60188
My

Var(FS) = [(9.2364)(0.0075)]% + [(-0.09176)(0.00375)]% +
+ [(0.012759)((3.37/180)]% + [(0.60188)(0.14435)]2

= 0.004799 + 1.184x10°7 + 5.400x10°7 + 0.007548
= 0.012348
Ofg = 0.11112 V =6.794%

Boimar = (1.6355—1)/ 0.11112 = 5.72

[ 1.6355 )
In
J1 +0.067942

Jin (1 +0.067942)

= 7.22

ﬁIi::g normal —

—Point Estimate Method (PEM)

The equations used in PEM are:

E[XR] - ZPI XR(i,i,i,...i)
E[X3 ] = 3P; X3 (£, ++,..%)
and Var(Xg) =E[X§ ] — (E[Xg])?
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where
P; are coefficients of point values of Xp; and

Xp(*,1.%,... %) are the values of X, at certain points at which the x; have val- |
ues x; * o,..
L

The equations for FS are similar .

For the given problem, let
X1 = Yeon, X2 = Ysoils X3 = Qs0il» X4 = E, and notice that they are independent,
then  P;=12°=025forXgz  andP; = 1/2* = 0.0625 for FS.

The calculation results see tables B-2 and B-3.

Table B-2. Reliability Index Calculation Results of Overturning Analysis for
Locks and Dam No. 2, Monolith M-16, Maintenance Condition—Xpg

X1» X4 P; XR,j X5s
- L2 15.02952 225.8864
—+ 0.25 14.04262 197.1953
+— 0.25 13.91062 193.5053
- 0.25 12.66197 160.3254

2 55.64473 2 776.9124

The final results of Xp:

E[Xgp] =Z(Xg #P;) = P;EXp ; = (55.64473)(0.25) = 13.9112
E[Xg?] =X(X% *P;) = P;ZX} ; = (176.9124)(0.25) = 194.2281
Var(Xg) = E[Xg?] — (E[Xg] * =194.2281 — (13.9112)* = 0.7071
oRg = 0.84089 Vs = 6.04%

PC% = 3X/B(100) = 3(13.91)(100)/(44.5) = 93.78%

For normal distribution of_ Xg:
B, = 13.91/0.8409 = 16.54
Ba/s = (13.91-44.5/6)/0.8409 = 7.72
Byq = (13.91-44.5/4)/0.8409 = 3.31

Br, = (13.91-44.5/3)/0.8409 = -1.10
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Table B-3. Reliability Index Calculation Results of Overturning Analysis for
Locks and Dam No. 2, Monolith M-16, Maintenance Condition—FS

FS;

FS}

The final results:

1.800997
1.654578
1.801824
1.655254
1.798948
1.652903
1.799966
1.653736
1.619195
1.487557
1.619770
1.488009
1.617771
1.486435
1.618479

1.486993
2.26.242415

3.243589
2.737628
3.246571
2.739867
3.236212
2.732090
3.239877
2.734842
2.621793
2.212825
2.623655
2.214172
2.617182
2.209489
2.619473

2.211147
243.240412

E[FS] =X(FS*P;) = P;ZFS; =(26.242415)(0.0625) = 1.64015
E[FS*] =X(FS%*P;) =P; XFS? = (43.240412)(0.0625) = 2.702525
Var(FS) = E[FS*] — (E[FS])* =2.702525 — (1.64015)? = 0.012433

ogs = 0.1115 Vgs = 6.80%

Brommat = (1.64—1.0) /0.1115 = 5.74
m( 1.64 )

Whertir J1+(0068)2)

Jin (1+ (0.068)2)
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